Homeless infants are known to have poor birth outcomes, but the longitudinal impact of homelessness on health, health care use, and health spending during the early years of life has received little attention. Linking Massachusetts emergency shelter enrollment records for the period 2008-15 with Medicaid claims, we compared 5,762 infants who experienced a homeless episode with a group of 5,553 infants matched on sex, race/ethnicity, location, and birth month. Infants born during a period of unstable housing resulting in homelessness had higher rates of low birthweight, respiratory problems, fever, and other common conditions; longer neonatal intensive care unit stays; more emergency department visits; and higher annual spending. Differences in most health conditions persisted for two to three years. Asthma diagnoses, emergency department visits, and spending were significantly higher through age six. While screening and access to health care can be improved for homeless infants, long-term solutions require a broader focus on housing and income. HEALTH AFFAIRS 38, NO. 5 (2019): 721-728 This open access article is distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license.
I ncreased understanding of how social factors affect health has led to calls for health care providers to screen patients regularly for social determinants of health. [1] [2] [3] Homelessness and poverty are among the social conditions most consistently associated with poor health outcomes and higher costs. 4 Researchers have devoted significant attention to single homeless adults but less attention to homeless families, which have distinctly different characteristics and needs. 5, 6 Families of adults and children younger than age eighteen account for one-third of the US homeless population. 7 Homelessness and poverty go hand in hand, and the two factors are often hard to separate in health care studies. John Buckner proposed a framework according to which homeless children are exposed to three kinds of stress: living in a shelter, problems associated with poverty, and the typical biological and family risks that all children face. 8 Maxia Dong and colleagues expanded the exposure risk definition to include living in unstable housing (that is, moving often) as well as literal homelessness and found that children exposed to unstable housing had more frequent adverse childhood experiences and, later in life, higher risks of depression, suicide attempts, alcoholism, and smoking. 9 Within Buckner's framework, unstable housing may have direct effects on children's health that are associated with poor housing conditions and indirect effects by exposing children to other adverse experiences, such as abuse or neglect. Stress from these sources may also result in greater use of emergency or intensive health care services.
Several other studies have documented health problems in homeless children and infants at a particular time point. 8, [10] [11] [12] Homelessness is associated with low birthweight, longer hospital stays, and more frequent admissions to neonatal intensive care units for newborns, 11, [13] [14] [15] as well as doi: 10.1377/hlthaff.2019.00090 with higher prevalence of other health conditions among toddlers and children. 10, 16 Many of these cross-sectional studies relied on retrospective interviews with relatively small samples to measure health and health care use, potentially leading to errors of inaccurate reporting or insufficient statistical power to detect important population-level differences. 17 Cross-sectional studies may accurately capture outcomes at a point in time, but they reveal little about the longevity of effects. Understanding how homelessness affects children during the crucial early years is important for deciding which conditions to target and how long interventions are needed.
In this study we linked emergency housing applications with Medicaid claims to identify a cohort of infants who were born in the twelve months before or the twelve months after their mother entered a shelter for homeless families. We compared the infants' health conditions; health care use-focusing on emergency department (ED) visits, hospital admissions, and use of neonatal intensive care units; and Medicaid spending to those of a similar group of infants born during the same month. We followed both groups for up to six years. Guided by Buckner's conceptual model, we aimed to understand the longitudinal effects of homelessness on health, health care use, and health care spending during the early years of life.
Study Data And Methods
We used a retrospective case control design to compare infants who were exposed to homelessness and similar infants who were born to lowincome families but did not experience a homeless episode during the study period. Beginning with records of all families who entered emergency shelter in Massachusetts in the period from January 1, 2008, to June 30, 2015, we linked Emergency Assistance enrollment records with Medicaid claims for each family member. Using claims-based diagnoses and procedure codes, we identified all live births during the twelve months immediately preceding or the twelve months after the shelter entry date. Any infant born to a family using shelter during this twenty-four-month period met the operational definition of being exposed to homelessness. We adopted this broader definition of homelessness based on research showing that housing instability often precedes shelter entry and that unstable housing is associated with increased health risks and use of health care services. 6, 9, 18, 19 We then used Medicaid claims to create a comparison group of infants born during the same time frame. Medicaid records did not allow us to accurately link health insurance claims for mothers and children, so this study focused solely on infants and children. We grouped children into six age groups (ages 0-1, >1-2, >2-3, >3-4, >4-5, and >5-6) and contrasted service use and diagnoses for the two groups.
Data Sources All data were from Massachusetts, where qualified homeless families are legally entitled to publicly funded shelter. Eligibility requirements for emergency shelter assistance include being a Massachusetts resident; meeting lower income levels than those for Medicaid (up to 115 percent versus up to 200 percent of the federal poverty level); being pregnant or having a child younger than age twenty-one; and being homeless as a result of any of a range of causes, including fire, flood, domestic violence, no-fault eviction, and substantial health and safety risk for a child. Shelter included formal congregate emergency housing as well as apartments and hotels in scattered sites.
Emergency Assistance benefits for families are administered by the Massachusetts Department of Housing and Community Development and are managed separately from services for homeless individuals. Health care use and diagnosis data were based on analyses of claims and enrollment data from MassHealth (the Massachusetts Medicaid program) claims and enrollment files. All diagnostic codes used the International Classification of Diseases, Ninth Revision (ICD-9). Expenditures were derived from MassHealth claims and represented the amounts paid to providers rather than reimbursement to health plans.
Emergency Assistance records for individual family members were linked with MassHealth claims during the study period based on birth date, Medicaid number, and sex.
Matching Homeless And Comparison Groups Homeless and comparison groups were matched on the month and year of birth, sex, race/ethnicity, and region of last residence (Boston region versus other locations). Members of each group were required to have at least one claim during their birth year and were followed for up to six years. Members with additional insurance, such as an employer-sponsored plan, were eliminated from each group because claims data were incomplete.
Variables All diagnoses from claims, regardless of their position on the claim, were grouped using the Clinical Classifications Software (CCS) developed by the Agency for Healthcare Research and Quality. 20 We analyzed individual diagnoses for short gestation (less than thirtyseven weeks), fetal growth retardation, and low birthweight in the year following birthmeasures that are typically combined into a sin-gle CCS measure. We used combinations of diagnosis and Current Procedural Terminology codes endorsed by the National Committee on Quality Assurance to identify well-child visits 21 and published algorithms to identify neonatal intensive care unit stays. 22 We also identified hospitalizations other than for delivery and ED visits that did not result in a hospital admission. Claims-based expenditures are also reported for each year.
Analysis Using bivariate statistics including t-tests, chi-square tests, and Wilcoxon rank-sum tests as appropriate for each variable's distribution, we contrasted homeless and comparison groups within each of the six age categories. We selected the five most frequently occurring CCS diagnosis groups: upper respiratory infections; other lower respiratory disease; fever of unknown origin; other nutritional, endocrine, and metabolic disorders; and allergic reactions. We also added conditions that have been shown in other studies to occur more often among homeless children and that may have implications for future health, including asthma, low birthweight, substance use disorders (for example, neonatal abstinence syndrome), injuries and conditions due to external causes, and developmental disorders. All analyses were performed using SAS, version 9.2.
The study was reviewed and approved by the University of Massachusetts Medical School's Institutional Review Board.
Limitations Our study had several limitations. First, although the study sample included a carefully matched comparison group, we could not rule out other differences-such as small disparities in income levels within poverty-that may have affected outcomes.
Second, compared to homeless infants, more comparison infants lost MassHealth coverage during the second study year (22.4 percent versus 14.7 percent), but this did not appear to introduce bias resulting in differences in measured characteristics between the two groups. In subsequent years retention was slightly higher among comparison infants than among those in the homeless group.
Third, claims data offer a reasonably comprehensive view of service use over time, but the inability to follow subjects who switched to another kind of health care coverage or to link mothers' claims with those of their infants is an important limitation. Claims-based diagnoses represent health conditions identified and recorded by a health care provider: They might not reflect all of the health problems that a child experienced.
Fourth, services rendered by providers who were not Medicaid reimbursable were not captured with these data, and diagnoses were not derived by a standardized research method, in contrast to many epidemiological studies.
Finally, we were unable to measure the impact of the time spent in shelter because of unreliable data on exit dates for many families.
Although these limitations affected the scope of the study, we do not believe that they had a significant impact on the conclusions that we drew from our analysis.
Study Results
Using birth dates, we identified 6,118 homeless infants born during the study period. More than 98 percent of these infants matched comparison infants on all four criteria, and all but one of the 93 remaining cases matched on three criteria. The remaining case was eliminated from the analysis. After the initial match, we identified 356 (5.8 percent) infants in the homeless group and 565 (9.2 percent) in the comparison group who were eligible but had no claims during the first year of life, most likely because of thirdparty insurance coverage. These infants were also removed from the analysis, resulting in a final sample of 5,762 homeless and 5,553 comparison infants (exhibit 1). Medicaid enrollment in the years immediately following birth was slightly higher for homeless infants in all years, because more infants in the comparison group than those in the homeless group lost coverage during the second year, but within-year median months of service use were similar for both groups (data not shown). Eligibility data suggest that average monthly income for both groups was well below the federal poverty level ($1,328 for a family of two in 2015). Homeless families averaged $467 per month versus $796 per month for comparison families. Although length-of-stay in shelter could not be measured for all infants because of missing or unreliable exit data, the mean episode for adults using Health care alone will not solve all of the health problems that infants and children face because of homelessness.
shelter during the same period lasted 243 days (median: 193 days; interquartile range: 70-337). Eighty-three percent of infants in the homeless group were born before their mother entered shelter.
During the first year of life, infants born in the year leading up to or the year following emergency shelter entry were significantly more likely to visit the ED or to be hospitalized than infants in the comparison group (exhibit 2). They were also hospitalized more often and had more ED visits and higher median spending. Compared to comparison infants, homeless infants were no more likely to be admitted to a neonatal intensive care unit but had longer median stays when they were admitted.
The two groups did not differ significantly in the rates of infants diagnosed with short gestation periods or fetal growth retardation (exhibit 3). However, rates of low birthweight were significantly higher among infants in the homeless group-a difference of about 4 percentage points.
Among homeless infants, the most frequently diagnosed health conditions were the CCS categories of upper respiratory infection; other lower respiratory disease; fever of unknown origin; allergic reactions; and other nutritional, endocrine, and metabolic disorders. The same five conditions occurred most frequently in the comparison group but significantly less often than in the homeless group. Diagnosed rates of many other conditions were higher among homeless than comparison infants in the first year of life. For example, injuries due to external causes ) 12.2 percent versus 8.8 percent), developmental disorders (11.4 percent versus 5.8 percent), and asthma (9.8 percent versus 5.9 percent) were all more common among homeless infants in the year following birth (exhibit 3). Substance-related problems, including neonatal abstinence syndrome, were infrequent but slightly more common among homeless than comparison newborns (5.5 percent versus 3.0 percent; p < 0:0001) (data not shown elsewhere).
In the six years following birth, sample sizes declined with each additional year of follow-up in the homeless (from 5,762 to 1,247) and comparison (from 5,553 to 1,106) groups. Looking at service use over the entire six years, ED use declined in both groups but remained significantly greater in the homeless group than in the comparison group (exhibit 4). Median annual expenditures followed a similar pattern of declining after the birth year but remaining significantly higher in the homeless group. Homeless infants were more likely to be admitted to a hospital during the first two years of life (p < 0:0001; data shown in the appendix), 23 but admission rates were not significantly different from the comparison group in subsequent years. Well-child visits during the first year of life were slightly less frequent among homeless infants (3.5 versus 4.0) (exhibit 2). The difference narrowed further but remained significant in year two (see the appendix). 23 The diagnosed prevalence of most conditions declined steadily for both groups during the first three years of life except for developmental disorders, which grew sharply in the first three years before declining significantly thereafter, and asthma, which increased steadily over the first four years and remained at high levels in the subsequent two years (see the appendix for exact numbers and percentages over the six-year study period). 23 Except for asthma, health conditions experienced by the two groups were no longer significantly different by age six. Differences in fever and allergic diagnoses were significant during the first two years; respiratory, nutritional, and injury diagnoses continued to be significant for three years.
Discussion
Although infants in the homeless and comparison groups had similar characteristics, including low incomes, homeless children were more frequently diagnosed with health conditions such as respiratory infections, fever, and allergies as well as less common ones such as low birthweight, injuries, and developmental disorders. These findings suggest that unstable housing leading to homelessness has a significantly greater impact on newborns than low income alone does. While some researchers and policy makers have hypothesized a well-defined doseresponse relationship between unstable housing and health outcomes, we believe that the effects of housing instability cannot be measured simply by counting the days spent in shelter. Most infants in our study were born before their mother entered shelter, and other studies show that housing instability and its associated effects of- ten begin long before families become literally homeless. 9, 18 Other research suggests that unstably housed infants are exposed to a variety of risks in addition to those associated with living in emergency shelter. 8, 9, 13, 17, [24] [25] [26] Differences in diagnosed health conditions may also have contributed to more frequent hospitalizations and ED visits and to longer neonatal intensive care unit stays during the first year. Slightly fewer well-child visits during the first year of life suggest that missed opportunities for preventive care could also have made a small contribution to poorer health outcomes and use of more expensive services in the years immediately following birth, but they do not adequately explain more persistent differences. Income differences and unmeasured characteristics of the two groups could account for some differences, and social factors such as transportation difficulties or social isolation may have been more challenging for homeless mothers. 24 Differences in diagnosed health conditions, use, and spending were greatest in the first three years, when homeless infants and children experienced greater risk for many different health conditions-most of which were no longer significant after age three. Still, some differences extended throughout the six-year observation period. Children who experienced homelessness as infants continued to have significantly higher rates of asthma diagnoses. ED use and spending also remained significantly higher throughout the study period.
These observations show that homelessness during the perinatal period is associated with significantly poorer health in the first two to three years of life-longer than previously documented-and with potentially longer-lasting effects on asthma, health care use, and spending. Additional research is needed to confirm these findings in other locations and to explain the mechanisms by which homelessness contributes to asthma risk. Studies showing the impact of low birthweight, maternal anxiety and depression, stress, and the environment on asthma suggest a number of pathways. 11, 27, 28 Differences in the prevalence of developmental disorders, which were significant in the first five years of life, may signal heightened risk for educational or behavioral health problems later in childhood.
Our previous analysis of women who used emergency homeless shelter while pregnant showed higher rates of many pregnancy complications, compared to similar women not using shelter. 29 Taken together, the findings indicate that infants exposed to homelessness have significantly poorer health during the first two to
Exhibit 4
Median annual expenditures for children in Massachusetts from birth to age 6 and percent of children with 1 or more emergency department (ED) visits, by study group, 2008-15 three years of life and that interventions should probably begin before birth. The long-lasting associations between homelessness and service use may indicate that patterns of help seeking through EDs established while homeless persist after families are stably housed. These associations may also reflect continuing low-level group differences in health, such as we observed for asthma. Although low birthweight is often associated with longer term health deficits, we did not find group differences in service use or spending among low-birthweight infants in the two groups after the birth year.
Conclusion
Children born during a period of family homelessness have significantly greater health risks from birth through early childhood. Our analyses suggest that unstable housing's impact on infants and children goes beyond the more general effects of poverty. Although declining prevalence of several diagnosed conditions indicates that some aspects of infants' and children's health may improve over time, patterns of increased asthma prevalence, greater use of EDs, and higher health care spending persist among children exposed to homelessness as infants.
Women and children face greater risk of a range of adverse events while homeless than when stably housed. 9, 13, 29 Although this study did not capture the effect of homelessness on health in later years, other studies show that adverse childhood events can have health effects that last through adulthood. 25, 26 Unstable housing during childhood is not currently considered an adverse childhood event, but a growing body of research documenting negative outcomes suggests that perhaps it should be added to the list. 9, 13, 25, 26 Future research using longitudinal data to measure the long-term impact of housing instability on infants and young children is needed to increase understanding of the pathways to poorer health. Understanding interactions between unstable housing during pregnancy and childhood and adverse childhood experiences is also critical for designing effective policy responses and health interventions, as well as for accurately measuring their value to children, families, and society.
Effective screening that could identify unstably housed pregnant and newly postpartum women early, coupled with rapid intervention, could limit exposure to some health risks and reduce homelessness and health care use in future years. Health systems in the United States are just beginning to learn how to work more effectively with social service providers to address social needs that profoundly affect health. Continued government support of demonstrations that link social and health services providers and rigorous evaluation of these efforts is essential.
Although health care settings can and should play a critical role in identifying social needs, health care alone will not solve all of the health problems that infants and children face because of homelessness. Findings from the Family Options Study suggest that housing vouchers and rapid rehousing can stabilize housing and may have some health benefits. 30 While there is always room for improvement in health care delivery, the most effective long-term solutions must also address affordable housing and poverty. This requires an expanded view of health policy that focuses more broadly on the social conditions that underlie poor health and contribute to ever-growing health care spending. ▪
